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A STUDY OF THE RELATIVE RELIABILITY OF
OFFICIAL TESTS OF DAIRY COWS
BY W. W. YAPP, ASSOCIATE ix DAIRY HUSBANDRY
INTRODUCTION
The rearing of pure-bred cattle for dairy and breeding purposes
has developed into a business of considerable financial importance, no
small part of which has been brought about by the establishment of
systems of Advanced Registry based upon milk and butter-fat produc-
tion.
During the earlier years of the life of the various breed associa-
tions but few records were made, and the supervision of official test-
ing was essentially a simple process. During this period it was ex-
tremely desirable to have a test which was easily operated and, at the
same time, relatively inexpensive. The short-time test seemed to meet
these requirements satisfactorily and therefore was placed in service
in some of the breed associations.
Thru the general use of these short-time tests the cows, in at least
one of these associations, made a very noticeable increase in butter-fat
production. So great was this apparent increase that some breeders
were led to believe that a longer test period might represent more
accurately the real value of these cows as producers of milk and butter
fat. This feeling spread over the country to a considerable extent,
and it was with the idea of throwing some light upon the reliability
of these short-time tests that the studies which are reported herein
were begun.
These studies are confined entirely to the Holstein-Friesian breed
of dairy cattle, owing partly to the fact that more tests of this breed
were available for comparison and partly to the fact that the Holstein-
Friesian Association made the seven-day test the basis of requirement
for entry to the Advanced Register.
EXPLANATION OF TESTS
Thruout the course of this work references will be made repeatedly
to the different test periods, the most important of which are: the
seven-day test, the thirty-day test, the seven-day test eight months
after calving, and the semiofficial long-time test, which usually covers
a yearly period.
The seven-day test is an official test 1 which covers a period of seven
*An official test is one in which the supervisor or tester weighs and tests the
milk of eaqh milking separately, being present at each and every milking during
the entire testing period.
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consecutive days and may be begun as early as the seventh day after
a cow's last calving. After satisfying the minimum requirements for
this test, cows are admitted to the Advanced Registry and are desig-
nated -as A. R. 0. cows. 1 None of the other tests named will be ac-
cepted for publication by the Advanced Registry unless they are
made by A. R. O., cows. 2
The thirty-day test is one which covers a period of thirty consecu-
tive days and is governed by essentially the same rules as the seven-
day test.
The seven-day test eight months after calving is also an official test,
and may be begun not less than eight months (240 days) after a
cow's last calving. In order that this test be accepted for publica-
tion in the Advanced Register, it must be preceded by a seven-day
test made during the same lactation period; and there must be an
interval of not less than 170 days between the two tests.
The semiofficial long-time test3 may be begun not earlier than the
fourth day after calving, and may be continued during that period of
lactation or such consecutive part of it as the owner may desire, but
it must not exceed 365 days in length. If this test is made of the
production of an A. R. 0. cow, and the results meet the established
requirements, the test is accepted for publication by the Advanced
Registry.
All the records used in this work have been taken from the Hol-
stein-Friesian Advanced Register, the official publication of the Hol-
stein-Friesian Association. In collecting these data, all cows and
heifers which had made semiofficial long-time tests with comparable4
seven-day tests prior to May 1, 1915, were included. In addition, a
study was made of all the thirty-day tests and of all the seven-day
tests eight months after calving which had comparable seven-day tests
*The letters A. R. O. stand for Advanced Registry Official and indicate that
the test was official, that is, made under continuous supervision.
SA recent ruling of the Association has waived the seven-day test as a require-
ment for entry to the Advanced Registry for the semiofficial test.
*A semiofficial test is one in which the percentage of fat in the milk is de-
termined by an official test that covers a period of not less than two consecutive
days each month. The approximate fat production for the month is found by
multiplying the weight of milk which the owner supplies by a number representing
the percentage of fat found during the period of official test. The total fat
production for the period is the sum of these various monthly credits.
4In this study a comparable test is considered as one that is made by the
same cow during the same lactation period. A cow might have a seven-day test
made as a two-year old and a semiofficial test made at, a mature cow, but these
would not be comparable and therefore would not be given consideration in this
study.
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and were made prior to May 1, 1913. In selecting the individuals
which possessed semiofficial tests, only those with records covering a
period of 330 days or more were included. All the tests used in this
work are official tests except those designated as semiofficial.
PLAN OF INVESTIGATION
In this study the semiofficial test has been taken as the standard
and has been used as the basis for comparison. After checking the
accuracy of the semiofficial test, an attempt has been made to deter-
mine its relationship to the seven-day test with respect to the per-
centage of fat which each carries. The thirty-day test and the seven-
day test eight months after calving have each been compared with
their comparable seven-day tests. To show the extent to which the
seven-day tests may be used as an indication of yearly production,
correlation coefficients have been calculated for the seven-day and
the yearly tests, both for milk and for fat.
ACCURACY OF THE SEMIOFFICIAL TEST
It became evident early in this study that it was necessary to
establish some basis of comparison for the different records. Natu-
rally, the yearly record, since it covered a longer period, suggested
itself as the standard by which the other records might be measured.
It was realized, however, that the method employed in determining
yearly production had been criticized by some for its lack of accuracy,
and it was decided advisable to check the accuracy of this test, in so
far as possible.
For a number of years, a daily record, to which each milking con-
tributed proportionately, has been kept of the production of each
cow in milk in the University herd. A number of these cows have
also made semiofficial records. For convenience, the test regularly
used in the University herd is designated as the "continuous test." 1
In order to measure the relationship between these two methods
of testing, the mean, the standard deviation, and the coefficient of
variability are calculated for the fat production as obtained by each. 2
Tables 1 and 2 present the results.
*In the University herd the continuous test is conducted essentially as fol-
lows: Each milking is weighed and sampled. The sample taken, which repre-
sents an aliquot part of the milk, is placed in a closed bottle containing a small
amount of preservative. At the end of each week the composite thus formed is
tested for butter fat. The fat percentage found is taken as the average for the
week, aqd when multiplied by a number representing the pounds of milk for that
period, gives the weekly fat production. The sum of these various weekly pro-
ductions constitutes the yearly butter-fat record.
2It is not necessary to compare these two methods of testing with respect
to the amount of milk produced, since both methods require that the milk of each,
and every milking be accurately weighed and recorded.
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TABLE 1. YEABLY BUTTER-FAT PRODUCTION OF THIRTY Cows IN THE UNIVERSITY
HERD, AS ASCERTAINED BY THE CONTINUOUS TEST
Class interval
;
fat production,
Ibs.
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These data support the general opinion that the semiofficial test is
a fairly accurate measure of the producing ability of cows.
RELATION OF FAT PERCENTAGE TO TEST PERIOD
SEVEN-DAY TEST
In the study of the percentage of fat in the milk during these
various test periods, it is necessary to deal in averages. Table 3 shows
the variation in fat percentage between low and high fat production
for the seven-day test. The data are presented graphically in Fig. 1.
TABLE 3. SEVEN-DAY TEST: RELATION BETWEEN AMOUNT OF FAT AND
PERCENTAGE OF FAT
Class interval;
fat production
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test of 3.14 percent; whereas those producing an average of 25.025
and 29.226 pounds of fat for the same period produced milk having
an average fat test of 4.26 and 5.15 percent, respectively ; the differ-
ence between the lowest and the highest group in percentage of fat
being 2.01 percent. Not only is the increase in the amount of fat
produced, accompanied by a corresponding increase in the percentage
of fat, but there is also an increase in milk production, tho not in
proportion to the fat increase.
One of the noticeable features of the curve shown in Fig. 1 is its
smoothness, there being a tendency for it to rise uniformly with the
increase in fat production. This fact indicates that high butter-fat
records for the seven-day period are secured, to a rather high degree,
by high fat tests rather than by unusually heavy milk production.
SEMIOFFICIAL TEST
Table 4 and Fig. 2 show the relation between amount of fat and
percentage of fat as recorded under the semiofficial test.
TABLE 4. SEMIOFFICIAL TEST: RELATION BETWEEN AMOUNT OF FAT AND
PERCENTAGE OF FAT
Class interval;
fat production
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These curves correspond very closely in fat percentage in the case
of low butter-fat production. As the production increases, however,
there is a tendency for the curves to separate, with the seven-day test
showing the higher percentage of fat. The difference between the
two is greatest in the case of high butter-fat production, the maximum
difference being as great as .47 percent.
VARIABILITY IN PERCENTAGE OF FAT
Not only is the percentage of fat for the seven-day test higher than
that for the semiofficial period, but it is also much more variable.
Fig. 4 shows this variability.
The seven-day test, it will be noted, carries not only a high aver-
age fat percentage, but in a number of single cases the fat tests are
exceptionally high. The spread of the curve which represents the
fat percentage for the seven-day test indicates considerably more
variability than is shown by the semiofficial test. The curve repre-
senting the percentage of fat for the semiofficial test indicates that
there is variability but that the variability is less than in the preced-
ing case. This curve is nearly symmetrical in form and approximates
what is called the normal probability curve.
Altho these curves show that there is a certain variability in
fat percentage, they do not measure this variability. To 'determine
the variability within each of these tests, standard deviations and
coefficients of variability have been calculated.
SEVEN-DAY TEST
Table 5 shows the variability in fat percentage for the seven-day
test. It is observed that the mean, or average, fat percentage for the
1,295 records considered is 3.679 0.01. This percentage is not re-
garded as high for a single individual or a small group of selected
individuals of the Holstein-Friesian breed, but it is considered high
for a large and fairly representative group. The small probable error
of 0.01 indicates that the records of the 1,295 cows considered were
adequate to determine relatively accurately the average percentage
of fat produced by the class of cows that have completed seven-day
records. Altho the mean gives a satisfactory measure of the average
fat percentage for all cows of the class that have completed seven-
day tests, it does not give any idea as to whether or not some of the
cows produced milk exceptionally high or exceptionally low in per-
centage of fat.
The standard deviation, on the other hand, describes this varia-
bility. For the seven-day test we find a standard deviation of .5256
.007. This is regarded as a fairly high degree of variability. The
coefficient of variability, 14.29 .18 percent, gives the same general
result.
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TABLE 5. SEVEN-DAY TEST: VARIABILITY IN FAT PERCENTAGE
Class interval;
fat test, percent
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TABLE 6. SEMIOFFICIAL TEST: VARIABILITY IN FAT PERCENTAGE
Class interval;
fat test, percent
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The curves in Fig. 5 show that there is a uniform difference be-
tween these two tests with respect to the percentage of fat found in
the milk. This comparison, based on an aggregate of 1,390 individual
records, shows the seven-day test to have the higher percentage of fat.
The difference in fat percentage between the tests is greatest in the
case of high production. In low production the variation is .1 percent
of fat; in high production, .25 of fat; making a difference of .15
percent between the extremes.
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FIG. 5. COMPARISON OF SEVEN-DAY AND THIRTY-DAY TESTS WITH EESPECT TO
PERCENTAGE OF FAT
The drop in the curve in low production may be due to the fact
that only four individual records are included in the averages which
constitute the first group. Generally speaking, this number of rec-
ords would be insufficient to establish dependable results.
COMPARISON OF THE SEVEN-DAY TEST AND THE SEVEN-
DAY TEST EIGHT MONTHS AFTER CALVING
The seven-day test eight months after calving has evidently been
little favored by breeders of Holstein-Friesian cattle, as only 209 tests
were available for comparison prior to May 1, 1913. Table 8 shows
the average fat percentage of the various groups for the original seven-
day test when arranged according to amount of fat production, and
Table 9 shows the same for the seven-day test eight months after
calving. For graphic presentation, see Figs. 6 and 7.
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TABLE 8. ORIGINAL SEVEN-DAY TEST: RELATION BETWEEN FAT PRODUCTION
AND FAT TEST
Class interval;
fat production
336 BTTLTETTN No. 215 [February?
PERCENT
Or
POT
_g
ft
fc
ft
85
i
ft
i
1919] RELATIVE RELIABILITY OF OFFICIAL TESTS OF DAIRY Cows 337
CORRELATION BETWEEN SEVEN-DAY AND SEMI-
OFFICIAL MILK TESTS
The measurement of correlation in this study has been confined
to seven-day and semiofficial tests. The popularity and extensive use
of the seven-day test makes it extremely desirable that the extent to
which it may be used as an indication of semiofficial production, be
determined. To measure the relationship which exists between these
two tests, correlation tables have been used and coefficients have been
determined.
TABLE 10. CORRELATION BETWEEN SEVEN-DAY AND SEMIOFFICIAL MILK
PRODUCTION
Semiofficial Milk Production
Class
interval;
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CORRELATION BETWEEN SEVEN-DAY AND SEMI-
OFFICIAL FAT PRODUCTION
In a similar way the coefficient of correlation between seven-day
and semiofficial fat production has been determined. Table 11 gives
the distribution from which this correlation has been calculated. From
this table we find that the coefficient of correlation of fat production
between the seven-day and the semiofficial tests is .703 .01, practi-
cally the same as that found for milk production ; but, as in the case
of milk production, altho it is a high correlation for certain purposes,
it is not so regarded in this instance since the two tests are supposed
to measure the same thing.
TABLE 11. CORRELATION BETWEEN SEMIOFFICIAL AND SEVEN-DAY FAT
PRODUCTION
Semiofficial Fat Production
d
'
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CONCLUSIONS
From the data presented the following conclusions seem war-
ranted. Of course, since they are based on the average of a large
number of records, it must be remembered that they do not neces-
sarily apply to individual cases.
1. The semiofficial test represents fairly accurately the produc-
ing ability of cows.
2. There is a greater difference in fat percentage between low
and high fat production shown by the seven-day test than by the semi-
official test.
3. There is a greater tendency for high fat percentage to accom-
pany high fat production in the seven-day test than in the semiofficial
test.
4. The variability in fat percentage is greater for the seven-day
test than for the semiofficial test. In fact the difference between these
two tests is quite significant.
5. The seven-day test shows a higher percentage of fat than the
thirty-day test. The difference is most marked in high production.
6. The limited number of records available for comparison indi-
cate that the seven-day test eight months after calving carries a higher
fat percentage in low fat production and a lower fat percentage in
high fat production than the seven-day test.
7. The correlation between seven-day and semiofficial tests is not
high either in milk or in fat production, when it is considered tliat
they are measurements of the same thing.
8. The data presented in this study indicate that the seven-day
test is not a satisfactory criterion by which to judge semiofficial
production,
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